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Description

[0001] The invention relates to a circuit breaker, which
is in a fault situation arranged to disconnect an electrical
apparatus, such as a distribution transformer, from an
average voltage network or a high voltage network at
each terminal, and which comprises at each phase at
least one fixed contact and a moving contact to be en-
gaged with and disengaged from the fixed contact, the
circuit breaker being simultaneously electrically connect-
ed in series with a high voltage fuse situated at each
phase, wherein at least one link-spring mechanism is ar-
ranged for holding the contacts live in connected position
and for pushing them apart to the extreme disconnected
position when disconnected, while the shaft is brought
over the dead spot of its turning by trip means.

[0002] Because of more and more stringent quality re-
quirements of the electric power, the amount of interrup-
tions in the use of a power line should be minimized and
their duration shortened as much as possible. When a
fault occurs in a distribution transformer, the length of
interruption in the use of the line feeding electric current
is shortened by immediate automatic disconnection of
the transformer from the electrical network, because the
line can be held live all the time during fault diagnosis
and during preparations for changing the faulty trans-
former.

[0003] Oil-insulated distribution transformers have the
special problem that, if a fault occurs in a winding of a
transformer, the transformer oil in the transformer tank
is heated and a gas mixture is generated in the tank. At
its worst, the pressure in the tank rises so high that the
tank tears and transformer oil leaks out on the ground
causing environmental problems, risk of ground or other
fire, orin the worst case, danger of explosion threatening
human lives. Maintenance personnel is subjected to a
particularly great danger when examining a faulty live
transformer.

[0004] Distribution transformers and many special
transformers are characterised in that their protective de-
vices must operate without auxiliary supply voltages,
possibly located outdoors, subjected to severe environ-
mental conditions, for which reason the solutions known
in the environment of high voltage transformers and im-
plemented by means of protective relays and circuit
breakers cannot be used economically in this connection.
[0005] A known solution for possible faults in a distri-
bution transformer is to provide the primary side of the
transformer with high voltage fuses. This solution has,
however, the drawback that a two- or three-phase trans-
former remains live in a fault situation, because each
phase is protected by its own fuse. After the fuse of one
phase of a three-phase transformer has blown, current
still flows therein. Additionally, when normal current lim-
iting fuses are used, a co-ordination problem occurs,
meaning a situation in which the current is not discon-
nected by fuse blow out, but remains flowing and causes
a pressure rise inside the fuse until the fuse explodes.
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Standard IEC 282-1 (1985) does not require a breaking
capacity of high voltage fuses at low over-currents (gen-
erally below 3 * 1,)). Further, for instance a cycle short
circuit may cause such a low fault current that it cannot
be indicated from the strength of the primary current and
especially not protected by means of fuses, but a fault of
this kind still causes a temperature and pressure rise in
the transformer tank, and local oil heating causes gas
generation.

[0006] French Patent 2 712 730 discloses a solution
in which the primary circuit of a transformer at each phase
comprises two high voltage fuses of different types in
series with a three-phase circuit breaker. The circuit
breaker opens according to the properties of the dielectric
liquid of the transformer changing over a preset threshold
value. This solution eliminates the co-ordination problem
with fuse protection, but still leaves the transformer live
at a reduced number of terminals in a fault situation, if
the circuit breaker does not open. In addition, so much
space is required for positioning the two fuses connected
in series in connection with the transformer that the used
standard transformer cannot be replaced as such by a
solution of this kind without any alterations.

[0007] GB-A-270 456 discloses a circuit breaker,
which in a fault situation is arranged to disconnect an
electrical apparatus. The device has a first link-spring
mechanism. A shaft is arranged only for the trip mecha-
nism. Also an auxiliary shaft is provided to which lever
arms for each phase are fastened, and one lever arm for
releasing the first mechanism. When the first link spring
mechanism is released, beams turn and move an inter-
mediate beam linked between these beams and to which
moving contacts are fastened. This device has several
shafts.

[0008] FR-A-2441938andEP-A-817 346 show circuit
breakers including high voltage fuses with trip means
constituting of trip pins and strikers.

[0009] Among other close applications can be men-
tioned standard IEC 420 "High Voltage alternating cur-
rent switch-fuse combinations", which defines the elec-
trical and operative properties of fuse circuit breakers
intended for AC use in the average voltage area.
[0010] As far as fuse circuit breakers using high volt-
age fuses as a trigger are concerned, it can be mentioned
that, because the requirements for rated current are even
dozens of times higher than the different requirements
for the application area of the invention, said fuse circuit
breakers shall always in practice be provided with com-
plicated mechanisms released by a trip pin of a fuse strik-
er, for increasing the power. For instance, the circuit
breaker of a 160 kVA distribution transformer shall have
a rated current of 15 A, while the lowest rated currents
of circuit breakers are 630 A.

[0011] The object of the present invention is to elimi-
nate the above drawbacks. This object is achieved by
means of a circuit breaker, which is characterised in that
each moving contact is arranged to the turning shaft of
the circuit breaker, and that the shaft at each phase being
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provided with a lever arm, each lever arm being arranged
to turn by means of the trip means constituting of a trip
pin and a striker of the high voltage fuse, the common
shaft of the lever arm and the moving contact and thus
the moving contacts of all phases from said connected
position over said dead spot of turning said shaft.
[0012] Because the breaker mechanism according to
the invention always breaks the voltage of all phases in
a fault situation, the windings of the transformer remain
entirely without voltage and current, though the fuse of
one phase only has blown. The faulty transformer does
not warm up then and no explosion sensitive gas mixture
is generated, for which reason it is safe to examine the
transformer and to change it into a new one.

[0013] The problem with the co-ordination of the fuse
is eliminated, because upon the fuse blowing out, the
circuit breaker opens and disconnects the current, and
an explosion of the fuse is thus avoided. In the solution
of the invention, only one fuse is needed for each feeding
phase. If the fuse is integrated into a feedthrough insu-
lator, the transformer can be provided with mechanical
dimensions which make it changeable for a conventional
transformer without protection.

[0014] Thecircuit breaker of the transformer according
to the invention is further characterised in that the circuit
breaker can be tuned to a working condition at the as-
sembly of the transformer. The release limit of the ar-
rangement can be dimensioned in such a way that the
circuit breaker does not open in any switching or overload
situation of the transformer, but only if the transformer
becomes faulty. The mechanism can thus be retuned to
the working condition at the maintenance and repair of
the transformer, and no separate outside mechanisms
are needed for the control of the circuit breaker.

[0015] In the following, the invention will be described
in greater detail with reference to the attached drawings,
in which

Figure 1 shows a perspective view of an actual
breaker mechanism,

Figure 2 shows a side view of the breaker mecha-
nism of Figure 1 positioned in a trough, to the cover
of which are fastened high voltage fuses,

Figure 3 shows in greater detail a feedthrough insu-
lator according to Figure 2, into which a fuse is inte-
grated, and

Figure 4 shows a general view of turning the shaft
of the circuit breaker.

[0016] The basic components of a circuit breaker ac-
cording to the invention are moving contacts 1 intended
for each phase of a transformer and respective fixed con-
tacts 2 cooperating with the moving contacts.

[0017] Ends 4 of a primary winding of the transformer
are connected to the fixed contacts 2, which are fastened
to a fastening rod 3 made of dielectric insulating material.
On the other hand, the fastening rod 3 is fastened to
frame parts 21 of the circuit breaker.
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[0018] The U-shaped moving contacts 1 are mounted
onashaft6, parallell with the fastening rod 3 and mounted
in bearings on the frame parts 21 at points 7, to allow a
revolution about its axis. The contacts 1 are arranged to
act simultaneously by means of the shaft 6, and the con-
tactforce between the contacts 1and 2 is each time given
by a spring 5 tensioned between branches 1 a and 1b of
the moving contact 1. Further, because of the U-shape
of the moving contacts 1, their contact force increases
when the current increases, and consequently, the con-
tact 1 endures a short circuit situation of the secondary
side of the transformer and high currents caused by a
fault in winding.

[0019] In accordance with Figures 2 and 3, the circuit
breaker is immersed in a trough 20 filled with dielectric
liquid, which trough guarantees the operation of the cir-
cuit breaker even though the casing (not shown in the
drawings) surrounding the whole system has been leak-
ing.

[0020] Each primary phase comprises a high voltage
fuse 17 known from the use of fuse circuit breaker, which
fuse is each time integrated into a feedthrough insulator
16 fastened to a cover 22 of the casing 20 and electrically
connected in series with the circuit breaker.

[0021] When the breaker mechanism is in the closed
position according to the Figures 1 and 2, an electrode
23 of the lower end of the fuse 17 is in contact with the
shaft 6 of the moving contact 1 by means of a lever arm
8 each time arranged at the moving contact 1, while the
moving contact 1 is connected to the fixed contact 2. At
the lower end of the fuse 17, there is further a striker 18
tripping at the blow-out of the fuse. A substantial part of
the striker 18 is a trip pin 19 bouncing out of the end of
the fuse 17.

[0022] When the fuse 17 blows out, the movement of
the trip pin 19 is transmitted to the shaft 6 by means of
the lever arm 8.

[0023] The breaker mechanism comprises further at
least one link-spring mechanism comprising a lug 9 fas-
tened to the shaft 6, a tap 11 fastened to the lug with a
cotter bolt 10, one end of the tap being fastened to the
rod 3 by means of a support 24, and a pressure spring
12 mounted about the tap 11, which spring, in the closed
position of the contacts 1 and 2, pushes slightly the break-
er mechanism swung over the dead spot of turning the
shaft 6 and prevents unintentional releases caused by
impact or vibration. The dead spot of turning the shaft 6
signifies the line C shown in Figure 4 (the line between
one end of the tap 11, a fastening cotter 26 of the support
24,and the axis of the shaft 6), whereby the shaft 6 swings
in the opposite direction when the cotter bolt 10 crosses
said line C as a result of the operation of the trip pin 19.
Accordingly, when the fuse 17 is operating, the operation
of its trip pin 19 turns the shaft 6 and the moving contacts
1 of all phases from the closed position towards the open
position over said dead spot.

[0024] Afterthe shaft6 has beenbroughtoverthe dead
spot of turning the shaft by the force of the trip pin 19,
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the force of the spring 12 of the link-spring mechanism
continues turning the shaft 6 and thus the moving con-
tacts 1 to the extreme open position at a sufficient speed
so that the electric arc caused by the disconnected cur-
rent breaks. This turning is shown in Figure 1 by arrows
A and B.

[0025] When the contacts 1 and 2 and also 1 and 23
open, two electric arcs in series increase the electric arc
resistance and breaks the electric arc better than one
contact. The breaking is based on the cooling phenom-
enon of the contact, caused by the oil used as dielectric
liquid, and on a movement of the oil, which movement
can be intensified by forming the moving contact 1 suit-
ably or by providing it with a wing 27, for instance, which
is arranged between the branches 1 a and 1 b of the
contact 1.

[0026] Moreover, the breaker mechanism has been
supplemented with a mechanical trip mechanism, com-
prising tight bellows 13 containing gas. When the pres-
sure in the tank of the transformer or in the casing 20 of
the breaker mechanism exceeds the preset threshold
value, the bellows 13 sink down and trip a trip pin 14,
which turns by the force of the spring 15 the shaft 6 and
the contacts 1 of all phases from the closed position to-
wards the open position over the dead spot of turning
said shaft described above. Subsequently, the link-
spring mechanism 9 to 12 opens the circuit breaker in
the same way as at a release caused by a fuse. The
operating point of over-pressure release depends slightly
on the liquid temperature in the tank or in the casing 20,
because the gas pressure inside the bellows 13 changes
in accordance with the general formulap *V /T = con-
stant.

[0027] Still another link-spring mechanism 9 to 12 is
preferably fastened beside this arrangement, whereby
these two mechanisms 9 to 12 guarantee a sufficient
force for holding the connection and a sufficient force for
pushing to the extreme open position in all situations.
[0028] In addition to the fuse and over-pressure pro-
tection, the system can also be supplemented with pro-
tections tripping on the basis of the temperature of the
oil and the windings and on the basis of sinking liquid
surface, which protections are not shown separately in
the drawings. Temperature protections may comprise a
temperature sensor arranged in connection with the cir-
cuit breaker, such as a bimetal means or a capillary pro-
vided with a trip pin. Correspondingly, the protection trip-
ping by sinking liquid surface may comprise a float also
provided with a trip pin. These pins are arranged to turn
the shaft 6 of the circuit breaker by means of suitable
lever arms over the dead spot of turning the shaft when
the permitted temperature is exceeded and the permitted
liquid-level value sinks in the same manner as in con-
nection with the fuse and over-pressure protection de-
scribed above.

[0029] Moreover, an electromechanical trigger can be
arranged in connection with the circuit breaker for turning
the shaft 6 of the circuit breaker by electric remote control,
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for instance, but otherwise in the above-described man-
ner, and thus for disconnecting the contacts 1 and 2,
when there is some other specific reason for this.
[0030] Auxiliary contact information on the state of the
circuit breaker can additionally be detected by means of
at least one auxiliary contact, for example to be transmit-
ted by means of a remote control system to the operation
supervisor.

[0031] The shaft 6 of the circuit breaker can also be
brought through the walls of the structures surrounding
the circuit breaker, whereby it is possible to arrange a
mechanical outside display of position data and a retun-
ing of the circuit breaker from outside the transformer.
[0032] It has to be noted further that the lever arm fas-
tened to the shaft 6 and intended for the trigger means
can also be integrated into the moving contact 1. Corre-
spondingly, separate lever arms can be used for different
triggers or some triggers may have a common lever arm.
[0033] The above specification of the invention is only
intended to illustrate the invention. One skilled in the art
may, however, implement its details within the scope of
the attached claims in very many ways, in addition to
those described above.

Claims

1. Circuit breaker, which is in a fault situation arranged
to disconnect an electrical apparatus, such as a dis-
tribution transformer, from a medium voltage net-
work or a high voltage network at each terminal, and
which circuit breaker comprises at each phase at
least one fixed contact (2) and a moving contact (1)
to be engaged with and disengaged from the fixed
contact, the circuit breaker being simultaneously
electrically connected in series with a high voltage
fuse (17) situated at each phase, wherein at least
one link-spring mechanism (9 to 12) is arranged for
holding the contacts (1, 2) live in connected position
and for pushing them apart to the extreme discon-
nected position when disconnected, while the shaft
(6) is brought over the dead spot of its turning by trip
means (18, 19) characterised in that
each moving contact (1) is arranged to the turning
shaft (6) of the circuit breaker,
the shaft (6) at each phase being provided with a
lever arm (8), each lever arm being arranged to turn
by means of the trip means constituting of a trip pin
(19) and a striker (18) of the high voltage fuse (17),
the common shaft (6) of the lever arm (8) and the
moving contact (1) and thus the moving contacts (1)
of all phases from said connected position over said
dead spot of turning said shaft.

2. Circuit breaker according to claim 1, characterised
in that it is arranged inside a casing of the electrical
apparatus, such as a tank of a distribution transform-
er.
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Circuit breaker according to claim 1 or 2, character-
ised in that it is immersed in a dielectric liquid.

Circuit breaker according to any of the preceding
claims, characterised in that a trough (20) is ar-
ranged around the circuit breaker to keep the circuit
breaker in the dielectric liquid.

Circuit breaker according to any of the preceding
claims, characterised in that a high voltage fuse
(17) is arranged at least partially inside a feedthrough
insulator (16), which is fastened to the wall of the
casing of the electrical apparatus or to a cover (22)
of the trough (20).

Circuit breaker according to any of the preceding
claims, characterised in that one end (23) of the
high voltage fuse (17) serves at each phase as one
fixed contact of the circuit breaker.

Circuit breaker according to any of the preceding
claims, characterised in that the lever arm (8) is
an independent means.

Circuit breaker according to any of the claims 1 to 6,
characterised in that the lever arm is integrated
into a moving contact.

Circuit breaker according to any of the preceding
claims, characterised in that bellows (10) are ar-
ranged in connection with the circuit breaker, which
bellows are provided with a trip pin (14) arranged to
turn the shaft (6) of the circuit breaker by means of
the lever arm over the dead spot of turning the shaft,
when the pressure of the dielectric liquid exceeds
the preset threshold value.

Circuit breaker according to any of the preceding
claims, characterised in that a bimetal means is
arranged in connection with the circuit breaker, the
means being provided with a trip pin arranged to turn
the shaft (6) of the circuit breaker by means of the
lever arm over the dead spot of turning the shaft,
when the temperature of the dielectric liquid exceeds
the preset threshold value.

Circuit breaker according to any of the preceding
claims, characterised in that a float is arranged in
connection with the circuit breaker, the float being
provided with a trip pin arranged to turn the shaft (6)
of the circuit breaker by means of the lever arm over
the dead spot of turning the shaft, when the liquid
level is below the preset value.

Circuit breaker according to any of the preceding
claims, characterised in that an electromechanical
trigger is arranged in connection with the circuit
breaker to turn the shaft (6) of the circuit breaker by
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13.

14.

15.

16.

17.

18.

means of the lever arm over the dead spot of turning
the shaft.

Circuit breaker according to any of the preceding
claims, characterised in that a temperature sensor,
such as a capillary or a bimetal means, provided with
a trigger is additionally arranged in connection with
the circuit breaker, the trigger being arranged to turn
the shaft of the circuit breaker by means of the lever
arm over the dead spot of turning the shaft, when
the temperature of the windings of the electrical ap-
paratus exceeds the preset threshold value.

Circuit breaker according to any of the claims 9 to
13, characterised in that the lever arm is the same
lever arm as that in connection with the high voltage
fuse.

Circuit breaker according to any of the claims 9 to
13, characterisedin thatthe leverarmis a separate
lever arm intended for said means.

Circuit breaker according to any of the preceding
claims, characterised in that the circuit breaker is
provided with at least one auxiliary contact for trans-
ferring position data of the circuit breaker.

Circuit breaker according to any of the claims 2 to
15, characterised in that at least one end of the
shaft (6) of the circuit breaker extends through the
wall of the casing of the electrical apparatus and is
provided with a position indicating device for detect-
ing the position of the circuit breaker from outside of
the apparatus.

Circuit breaker according to any of the claims 2 to
17, characterised in that at least one end of the
shaft (6) of the circuit breaker extends through the
wall of the casing of the electrical apparatus to make
it possible to tune the circuit breaker to the operating
position from outside the apparatus.

Patentanspriiche

1.

Schutzschalter, der in einem Fehlerfall angeordnet
ist, ein elektrisches Gerat wie einen Verteilertrans-
formator von einem Mittelspannungsnetz oder ei-
nem Hochspannungsnetz an jedem Terminal zu
trennen, und welcher Schutzschalter in jeder Phase
zumindest einen Festkontakt (2) und einen beweg-
lichen Kontakt (1) aufweist, der mit dem Festkontakt
zu koppeln und davon zu entkoppeln ist, wobei der
Schutzschalter gleichzeitig elektrisch in Serie mit ei-
ner in jeder Phase befindlichen Hochspannungssi-
cherung (17) geschaltet ist, wobei zumindest ein Ge-
lenk-Feder-Mechanismus (9 bis 12) angeordnet ist,
die Kontakte (1, 2) in einer Verbindungsstellung un-
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ter Spannung zu halten und sie wahrend Trennung
in die ausserste getrennte Stellung auseinander zu
schieben, wahrend die Welle (6) Uber den toten
Punktihrer Drehung anhand von Auslésemitteln (18,
19) gebracht wird, dadurch gekennzeichnet, dass
jeder bewegliche Kontakt (1) an der Drehwelle (6)
des Schutzschalters angeordnet ist,

die Welle (6) in jeder Phase mit einem Hebelarm (8)
versehen ist, wobei jeder Hebelarm angeordnet ist,
sich anhand der aus einem Ausldsestift (19) und ei-
ner Schlagvorrichtung (18) der Hochspannungssi-
cherung (17) bestehenden Auslésemittel, der ge-
meinsamen Welle (6) des Hebelarms (8) und des
beweglichen Kontakts (1) und somit der bewegli-
chen Kontakte (1) aller Phasen von der besagten
Verbindungsstellung liber den besagten toten Punkt
der Drehung der besagten Welle zu drehen.

Schutzschalter nach Anspruch 1, dadurch gekenn-
zeichnet, dass er innerhalb eines Gehauses des
elektrischen Gerats, zum Beispiel eines Tanks eines
Verteilertransformators, angeordnet ist.

Schutzschalter nach Anspruch 1 oder 2, dadurch
gekennzeichnet, dass er in einer dielektrischen
Flussigkeit eingetaucht ist.

Schutzschalter nach einem der vorhergehenden An-
spriiche, dadurch gekennzeichnet, dass eine Mul-
de (20) um den Schutzschalter herum angeordnet
ist, um den Schutzschalterin der dielektrischen Flis-
sigkeit zu halten.

Schutzschalter nach einem der vorhergehenden An-
spriche, dadurch gekennzeichnet, dass eine
Hochspannungssicherung (17) zumindest teilweise
innerhalb eines Durchflihrungsisolators (16) ange-
ordnetist, der an der Wand des Gehauses des elek-
trischen Gerats oder an einer Abdeckung (22) der
Mulde (20) befestigt ist.

Schutzschalter nach einem der vorhergehenden An-
spruche, dadurch gekennzeichnet, dass ein Ende
(23) der Hochspannungssicherung (17) injeder Pha-
se als ein Festkontakt des Schutzschalters dient.

Schutzschalter nach einem der vorhergehenden An-
spriiche, dadurch gekennzeichnet, dass der He-
belarm (8) ein selbsténdiges Mittel ist.

Schutzschalter nach einem der Anspriiche 1 bis 6,
dadurch gekennzeichnet, dass der Hebelarm in
einen beweglichen Kontakt integriert ist.

Schutzschalter nach einem der vorhergehenden An-
spruche, dadurch gekennzeichnet, dass ein Balg
(10) in Verbindung mit dem Schutzschalter angeord-
net ist, welcher Balg mit einem Auslosestift (14) ver-
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10.

11.

12.

13.

14.

15.

16.

sehen ist, der angeordnet ist, die Welle (6) des
Schutzschalters anhand des Hebelarms Uber den
toten Punkt der Drehung der Welle zu drehen, wenn
der Druck der dielektrischen Fllssigkeit den vorbe-
stimmten Grenzwert Uberschreitet.

Schutzschalter nach einem der vorhergehenden An-
spruche, dadurch gekennzeichnet, dass ein Bi-
metallmittel in Verbindung mit dem Schutzschalter
angeordnetist, welches Mittel mit einem Ausldsestift
versehen ist, der angeordnet ist, die Welle (6) des
Schutzschalters anhand des Hebelarms Uber den
toten Punkt der Drehung der Welle zu drehen, wenn
die Temperatur der dielektrischen Flissigkeit den
vorbestimmten Grenzwert Uiberschreitet.

Schutzschalter nach einem der vorhergehenden An-
spriche, dadurch gekennzeichnet, dass ein
Schwimmer in Verbindung mit dem Schutzschalter
angeordnet ist, welcher Schwimmer mit einem Aus-
I0sestift versehen ist, der angeordnet ist, die Welle
(6) des Schutzschalters anhand des Hebelarms tiber
den toten Punkt der Drehung der Welle zu drehen,
wenn der Flussigkeitspegel unter dem vorbestimm-
ten Wert liegt.

Schutzschalter nach einem der vorhergehenden An-
spriiche, dadurch gekennzeichnet, dass ein elek-
tromechanischer Trigger in Verbindung mit dem
Schutzschalter angeordnet ist, um die Welle (6) des
Schutzschalters anhand des Hebelarms (ber den
toten Punkt der Drehung der Welle zu drehen.

Schutzschalter nach einem der vorhergehenden An-
spriiche, dadurch gekennzeichnet, dass ein Tem-
peratursensor, zum Beispiel ein Kapillar- oder Bime-
tallmittel, mit einem Trigger zusatzlich in Verbindung
mit dem Schutzschalter angeordnet ist, wobei der
Trigger angeordnet ist, die Welle des Schutzschal-
ters anhand des Hebelarms Uber den toten Punkt
der Drehung der Welle zu drehen, wenn die Tempe-
ratur der Wicklungen des elektrischen Gerats den
vorbestimmten Grenzwert Uiberschreitet.

Schutzschalter nach einem der Anspriiche 9 bis 13,
dadurch gekennzeichnet, dass der Hebelarm der-
selbe Hebelarm ist, der in Verbindung mit der Hoch-
spannungssicherung ist.

Schutzschalter nach einem der Anspriiche 9 bis 13,
dadurch gekennzeichnet, dass der Hebelarm ein
separater fiir das besagte Mittel vorgesehener He-
belarm ist.

Schutzschalter nach einem der vorhergehenden An-
spriiche, dadurch gekennzeichnet, dass der
Schutzschalter mit zumindest einem zusatzlichen
Kontakt zum Ubertragen von Positionsdaten des
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Schutzschalters versehen ist.

Schutzschalter nach einem der Anspriiche 2 bis 15,
dadurch gekennzeichnet, dass sich zumindest ein
Ende der Welle (6) des Schutzschalters durch die
Wand des Gehéauses des elektrischen Gerats er-
streckt und mit einem Stellungsanzeiger zum Detek-
tieren der Stellung des Schutzschalters von ausser-
halb des Geréats versehen ist.

Schutzschalter nach einem der Anspriiche 2 bis 17,
dadurch gekennzeichnet, dass sich zumindest ein
Ende der Welle (6) des Schutzschalters durch die
Wand des Gehduses des elektrischen Gerats er-
streckt, um die Einstellung des Schutzschalters in
die Betriebsstellung von ausserhalb des Geréats zu
erméglichen.

Revendications

Disjoncteur, chargé de déconnecter, dans une situa-
tion de défaut, un appareil électrique, tel qu’un trans-
formateur de distribution, d’'un réseau a moyenne
tension ou d’'un réseau a haute tension au niveau de
chaque borne, lequel disjoncteur comprend au ni-
veau de chaque phase au moins un contact fixe (2)
et un contact mobile (1) destiné a se trouver en prise
et hors de prise avec le contact fixe, le disjoncteur
étantconnecté simultanémentde maniére électrique
en série avec un fusible a haute tension (17) situé
au niveau de chaque phase, dans lequel au moins
unmécanisme aressortde liaison (9- 12) estagencé
de fagon a maintenir les contacts (1, 2) sous tension
en position de connexion et a les écarter vers la po-
sition extréme de déconnexion lors d’une décon-
nexion, tandis que la tige (6) est amenée au-dessus
du point mort de sa rotation par des moyens de dé-
clenchement (18, 19) caractérisé en ce que :

chaque contact mobile (1) est disposé sur la tige
rotative (6) du disjoncteur ;

la tige (6) au niveau de chaque phase étant do-
tée d’un bras de levier (8), chaque bras de levier
étant agencé de maniére a faire tourner sous
I'action des moyens de déclenchement consti-
tués d’'une broche de déclenchement (19) et
d’un percuteur (18) du fusible a haute tension
(17), la tige commune (6) du bras de levier (8)
et le contact mobile (1) et ainsi les contacts mo-
biles (1) de toutes les phases a partir de ladite
position connectée au-dessus dudit point mort
de ladite tige rotative.

Disjoncteur selon la revendication 1, caractérisé en
ce qu’il est disposé a l'intérieur d’'un boitier de I'ap-
pareil électrique, tel que la cuve d’un transformateur
de distribution.
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Disjoncteur selon la revendication 1 ou la revendi-
cation 2, caractérisé en ce qu’il estimmergé dans
un liquide diélectrique.

Disjoncteur selon I'une quelconque des revendica-
tions précédentes, caractérisé en ce qu’un bac (20)
estdisposé autour du disjoncteur de maniére a main-
tenir le disjoncteur dans le liquide diélectrique.

Disjoncteur selon 'une quelconque des revendica-
tions précédentes, caractérisé en ce qu’un fusible
a haute tension (17) est disposé au moins en partie
alintérieur d’'une traverséeisolante (16) qui est fixée
sur la paroi du boitier de I'appareil électrique ou sur
un couvercle (22) du bac (20).

Disjoncteur selon I'une quelconque des revendica-
tions précédentes, caractérisé en ce qu’une extré-
mité (23) du fusible a haute tension (17) sert, au ni-
veau de chaque phase, de contact fixe du disjonc-
teur.

Disjoncteur selon 'une quelconque des revendica-
tions précédentes, caractérisé en ce que le bras
de levier (8) est un moyen indépendant.

Disjoncteur selon 'une quelconque des revendica-
tions 1 a 6, caractérisé en ce que le bras de levier
est intégré dans un contact mobile.

Disjoncteur selon 'une quelconque des revendica-
tions précédentes, caractérisé en ce que des souf-
flets (10) sont disposés en association avec le dis-
joncteur, lesquels soufflets sont dotés d’une broche
de déclenchement (14) disposée de fagon a faire
tourner la tige (6) du disjoncteur a I'aide du bras de
levier au-dessus du point mort de la tige rotative,
lorsque la pression du liquide diélectrique dépasse
la valeur de seuil préréglée.

Disjoncteur selon I'une quelconque des revendica-
tions précédentes, caractérisé en ce qu’un moyen
bimétallique est disposé en association avec le dis-
joncteur, le moyen bimétallique étant doté d’une bro-
che de déclenchement disposée de fagon a faire
tourner la tige (6) du disjoncteur a 'aide du bras de
levier au-dessus du point mort de la tige rotative,
lorsque latempérature du liquide diélectrique dépas-
se la valeur de seuil préréglée.

Disjoncteur selon 'une quelconque des revendica-
tions précédentes, caractérisé en ce qu’un flotteur
est disposé en association avec le disjoncteur, le
flotteur étant doté d’'une broche de déclenchement
disposée de fagon a faire tourner la tige (6) du dis-
joncteur a l'aide du bras de levier au-dessus du point
mort de la tige rotative, lorsque le niveau liquide se
situe en dessous de la valeur préréglée.
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Disjoncteur selon 'une quelconque des revendica-
tions précédentes, caractérisé en ce qu’un dispo-
sitif de déclenchement électromécanique est dispo-
sé en association avec le disjoncteur de fagon afaire
tourner la tige (6) du disjoncteur a l'aide du bras de
levier au-dessus du point mort de la tige rotative.

Disjoncteur selon I'une quelconque des revendica-
tions précédentes, caractérisé en ce qu’un capteur
de température, tel qu’'un moyen capillaire ou bimé-
tallique, doté d’un dispositif de déclenchement est
disposé en outre en association avec le disjoncteur,
le dispositif de déclenchement étant disposé de fa-
con a faire tourner la tige du disjoncteur a I'aide du
bras de levier au-dessus du point mort de la tige
rotative, lorsque la température des enroulements
de l'appareil électriqgue dépasse la valeur de seuil
préréglée.

Disjoncteur selon I'une quelconque des revendica-
tions 9 a 13, caractérisé en ce que le bras de levier
est le méme bras de levier que celui qui est associé
au fusible a haute tension.

Disjoncteur selon 'une quelconque des revendica-
tions 9 a 13, caractérisé en ce que le bras de levier
estun bras de levier distinct destiné auxdits moyens.

Disjoncteur selon I'une quelconque des revendica-
tions précédentes, caractérisé en ce que le dis-
joncteur est doté d’au moins un contact auxiliaire
destiné a transférer des données de position du dis-
joncteur.

Disjoncteur selon I'une quelconque des revendica-
tions 2 a 15, caractérisé en ce qu’au moins une
extrémité de la tige (6) du disjoncteur s’étend a tra-
vers la paroi du boitier de I'appareil électrique et est
dotée d’un dispositif d’indication de position destiné
a détecter la position du disjoncteur a partir de I'ex-
térieur de I'appareil.

Disjoncteur selon 'une quelconque des revendica-
tions 2 a 17, caractérisé en ce qu’au moins une
extrémité de la tige (6) du disjoncteur s’étend a tra-
vers la paroi du boitier de I'appareil électrique de
facon a permettre le réglage du disjoncteur a la po-
sition de fonctionnement a partir de I'extérieur de
I'appareil.
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FIG. 2

FIG. 3
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